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© Shampoo composition. 




© A shampoo composition containing (a) one ormore surface active agents selected from the gro^^cor«sting_ 
of anionic surfactants, amphoteric surfactants,' and nonionic surfactants, (b) a modified silicone i porymeq 
compound containing in a molecule thereof at least one aminoalkyl group and at least ow gnwp i selected from: 
hydroxyl, hydroxyalkyl, oxyalkylene, or polyoxyalkylene group, and (cT* i pi^dineWone sa£* gives excellent * w r 
feeling without creakiness during washing and rinsing and softly finished smooth. hair : after drying .?* ^\&;p.£^~- r 
good hair-setup performance, and exhibits a high antjoandruff effect • * ^^^^^^^fe^f?;^^^ 



7« «i*fc f U.:r^:v-^kM^fe^^3S«^fel^ 
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This invention relates to a shampoo composition, and more particularly, to a shampoo composition 
containing a modified silicone polymer compound and a pyridinethione salt The shampoo composition 
provides an excellent anti-dandruff effect an excellent soft and smooth feefing and no creakiness during 
washing, rinsing or after drying the hair. 

Pyridinethione salts have an excellent antidandruff effect and have been used as an ingredient of 
shampoo. A shampoo containing a pyridinethione salt however, tends to give a creaky feeling during 
washing and rinsing. 

Hair care is increasingly more important and a creaky feeling of the hair during washing and rinsing 
suggests to people that the hair is being damaged. Therefore, reducing the creakiness of the hair when 
using a shampoo composition containing a pyridinethione salt is an important objective of the field . 

On the other hand, although surface active agents in shampoo compositions also give a creaky feefing 
to the hair during washing and rinsing, creakiness is reduced by adding a cationic 'polymer to the shampoo *. • : .*. *\ , 
composition. Addition of a cationic polymer to a shampoo composition may also be used to reduce the ... . *. 
creakiness of the hair caused by a pyridinethione salt A large quantity of cationic polymer, however, must V ; v" 
be added to the composition in order to reduce the creakiness caused by^the^ pyridinethione. salt A 
shampoo composition containing a targe quantity of cationic polymer gives ; not only a sticky feeling during 
drying of the hair, but also a stiffness to the hair because of tr*e chwlcd jx^lex tf 
and cationic polymer. £~ V^AWlS&f 

Shampoo compositions containing a pyridinethione salt and an insoluble silicone are* disclosed 
Japanese Laid Open Patent Application Nos. 64-13012^989. 64-1 301 an 989, and European Patent Pubficfr #^V^ T V 
tion No. 28538a The shampoo compositions of these patent appficattons i 
hair but don't have the effect of reducing creakiness of the hair during washing ; 





Accordingly, it is an oojeci or mis invention va provwo a muiuijuu wmihuwuwm ^wmiy « 
pyridinethione salt which has an excellent antidandruff effect and gives no creaky feeling to the hair during 
washing and rinsing, and gives no stickiness and stiffness after drying of the hair. ' . : . ; "" V'-iv^f^^^^J 
This and other objects of the invention as will become more apparent by the following description have -^^0^^. 
been achieved by the use of a specific type of modified sificone polymer compound in combination with 
pyridinethione salt The resulting shampoo composition is found to give no creaky feeling during washing ^w^>*?33S 
and 

performance, 
A 

(a) one or more surface active agents selected from the group consisting of anionic surfactants, 
amphoteric surfactants, and noniontc surfactants. - ... . . * ■'— ' -t'i^uVt^S^^ 

(b) a modified silicone polymer compound containing in a molecule thereof at least one aminoalkyi group 
and at least one group selected from hydroxyl, hydroxyalkyt, qxyalkyl. and polyoxyalkylene groups, and 

(c) a pyridinethione salt " r - " *• v -* ■■- ' - \ f - r ^-r^f?? 
The following known surface active agents may be used as component (a) of the invention. Suitable. :- " ;.'^t;^ 

anionic surface active agents include „ .• , *-'v ' ;> "v7 : ^5S 

(1) alkyl benzenesulfonates having &o-is linear or branched alkyl or alkenyl groupsT ' ^ r ''^ :: ^^^^m 

(2) alkyl or alkenyl ether sulphates having in a molecule thereof a Cto 7 ao linear or branched alkyl or 

alkenyl group, and 0.5 to 8 motes of alkylene oxide groups selected from the group consisting of; '^^^^^ 
ethylene oxide, propylene oxide, butylene oxide, mixtures of ethylene oxide and propylene oxide having ^^V 
a molar ratio of 0.1/9.9 to 9.9/0.1, and mixtures of ethylene oxide and butylene oxide having a rr^lar ratio -~ ' 
of 0.1/9.9 to 9.9/0.1. 

(3) alkyl or alkenyl sulphates having C10-20 alkyl or alkenyl groups, 

(4) olefin sulfonates having 10 to 20 carbon atoms. * : . 

(5) alkane sulfonates having 10 to 20 carbon atoms. ^ CJ^^I^Ci 

(6) saturated or unsaturated fatty acids having 10 to 24 carbon atoms. - \ " ^-^'^^.'^T^ r *^fc?c»3 

(7) alkyl or alkenyl ether carbonates having C10-2Q linear or branched alkyl or alkenyl groups, and 0.5 to 
8 moles of alkylene oxide groups selected from the group consisting of ethylene oxide, propylene oxkle*^ 
butylene oxide, mixtures of ethylene oxide and propylene oxide having a molar ratio of 0.1/9.9 to 6.9/0.1, : . 
and mixtures of ethylene oxide and butylene oxide having a molar ratio of 0.1/9.9 to 9.9/0.1, "fe#S£p 

(8) alpha-sulfo fatty acid esters or salts having 10 to 20 carbon' atoms. 1 ~ ^^^^^^^^^^ 

(9) N-acyl amino arid surface active agents having Ct-2* acy! groups and a carboxyl group,: •i$^!&r m 

(10) phosphoric acid mono- or diester surface active agents having Ct -24 alkyl or alkenyl groups, and 
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(11) pofyaxyether alky) sulfo succinic acid monoester salts having G»-u aDcyl groups. Suitable am- 
photeric surface active agents include .-.vr.- : . 

(12) alpha-substituted secondary amide or tertiary amide imidazoline amphoteric surface active agents 
having Ct-2* aikyl or alkenyl groups, and . .•■■.* - . » P.- - -. . 

(13) carbobetaine. amidobetaine, sulfobetaine. hydroxy sutfobetaine. or amidosuffobetatne amphoteric 
surface active agents having G1-2* aikyl or alkenyl groups. Suitable noniontc surface active agents 
include • ' ' * -,>, — «• 

(14) higher fatty acid aikyl amides having Cto-20 long chain acyi groups or the product thereof derived „ V--, 



from condensation with ethylene oxide, and 

(15) aikyl saccharide surface active agents represented by the following formula 



R'-O^MGX. (1) 



■.-1 .^^^u*^.' 



where, 
R': 
R 2 : 
G: 
m: 
n: 




Cc-18 linear or branched aikyl or alkenyl group, . 
C2-» aikyl group. - J 
Cs-< reducing sugar, 
0 to 10, and 

1tOlO. - ' - '-^ 



The surface active agents are incorporated into the cornpbsrtioriWto presert^ 
(a) either independently or in combination, in an amount of 5 to aoi h* weiorit and oreferahlv 10 to" 20%--«* 'M^X^-. 

by weight " l." ... 

Modified silicone polymer compounds of any molecuia^struct^^ 
types, can be used as component (b) so long as they contain aVieasf one amtawalkyl group and at leasfone^ 
hydroxyl, hydroxylalkyl, oxyalkylene, or polyoxyalkylene g/oup.Onjanopblys^ are- usadLto? 

synthesize the modified silicone polymer compounds may include, }n addition to thVgtoups noted abpye^^p 
aikyl groups, e.g. methyl, ethyl, propyl; alkenyl groups, e.g. allyC vihyVaryl I groups, e.g. rjhenyl, nap^yt 
cycloaikyl groups, e.g. cyctohexyl; and the (ike. Compounds containing methyl group are' preferably used , 
Modified silicone polymer compounds which may be used in the present invention are cbmmercWly.^r 



available. 

Typical aminoalkyl groups on the modified silicone polymer 



-R 3 -(R*).-(NHCH 2 CH 2 ) b -N 



/ 




R 6 



• v. :, " Sri.-.- ' \J.% Wf'<;^^^^ 



where R 3 represents a divalent hydrocarbon group, 



-OCHCH 2 - , -OCHjCHCH,- , - o ■ fc j-.OCHjCH - , 5 J^^^ 



OH 



where R 5 and R 6 are, individually, a hydrogen or a m- i»..vaiont hyavocarbor^ group, and a arid, b o^note 

integers of 1-6. Z represents a halogen ion . or an ^.jaiti£ an^.^^^ 

represented by R 3 , alkylene groups, e.g. methylene. wtnyMw. 'pno^iem^but^l|am»b -iSftj^jCCgj^^SSfc 
alkylene-arylene groups, e.g. -(CHsfe-CcHt-. are prdeitodt 6f,trwse^rou^. a^lerw orcwpj 
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the propylene group, are most prefered. Alkyl groups, e.g. methyl, ethyl, propyl, hexyi. and the phenyl 
group are prefered monovalent hydrocarbon groups represented by FP and R*. Both R 5 and R 5 may be a 
hydrogen atom, or both may be monovalent hydrocarbon groups, or either one of R 4 and R 5 is a hydrogen, 
with the other being a monovalent hydrocarbon group. A preferable value for a and b are a* 0. b= 1. 
A typical hydroxy alkyl group on the modified silicone polymer compound has the following formula (3) 



TO 



-Ri-OH (3) 

where R 3 has the same meaning as defined above. 

OxyaOcytene and polyoxyalkytene groups are typified by the groups having following formula (4) 

^RVCHCH^OXrH (4) 
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where R 3 has the same meaning as defined above, c represents 0 or 1. d denotes an integer of 1 to 100. r . .-;>■"- 
and e denotes an integer of 1 to 5. " * ~ -\ 

Of the hydroxyalkyl groups represented by formula (4). those m wTCch cai;'d«3 to 70, and e* 2 6r 3 :■*'*> ".' 
are preferable. A hydroxyalkyl group produced by random or block polymerization of a group where the 
value e = 2 and a group where the value e=»3 is preferred. Random and block polymerization miry also be\> 
used to prepare hydroxyalkyl groups when e is other than 2 or 3. 

Typical modified silicone polymer compounds < 



CH, 



i | I I 



R 7 r- SiO r 



I I J ! 



SiO I — R 8 




CH, 



>10 



CH, 1 



f CHj I f CH 3 J 



R 7 t- SiO 

! 1 1 

I CH 



I I | I 



SiO 



SiO l-R 8 



L ! ! I •! 




I , l R 9 1 I R 10 I 



' • •■ " \.~ ■ 

where R 7 is a methyl or hydroxy group, and R* is a methyl group or a hydrogen, R* is me above- ' v .'/^^ 
mentioned aminoalkyl group (2) or (2*), R 10 is a hydroxy, hydroxyalkyl. oxyalkylene. or polyoxyalkylene 
group, and f. g, and h are integers dependent on the molecular weight Modified silicone polymer > ~ 
compounds represented by formula (7) are particularly preferred. 



.... -^^v.-ffiefciCsjffi 



j CH, I .( OH 1 



SiO 



! ! I ! 



SiO 
I 



r-H 



I CH, I „ I R 9 I 



, r » art. i i). n are integers dependent on the7>^ 



where R 9 is the above-mentioned aminoalkyl group (2i 
molecular weight 

The modified silicone polymers having formulas |5» «Ct and (7> generally have averar^rroleK^^ 
weights ranging from about 300 to 1.000.000, preferably 3 000 m about 100.000. Subscripts f. g and'h caKv^ 
be readily determined for any particular polymer having a itic average molecular weight The average^ 
molecular weight can be determined according to conventional methods. ** 'J' " '.^'^ly^ Z'&V5z&$j$fe 

4 
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One specific example of the modified silicone polymer compound is that described in Cosmetic 
Ingredient Dictionary, third edition, having the name of Amodimethicone. This compound is represented by 
formula (8) and has an average molecular weight of 3.000 to 100,000. 
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f CH, 1 
III 

Hd- sio \ 
! I I 



f OH 



1 L, 

SiO 1 — H 
I ! 



(8) 



I CH, I f I (CH 2 ) 3 J h 

NH 
I 

(CH 2 ) 



2' 2 




NH, 



20 where g and h are integers dependent on the molecular 

It is desirable that the modified silicone polymer compounds of the present invention be. used Jn i.jl»7*rj?£ 

form of an aqueous emulsion. Such an emulsion can be obtained by emulsifying, in the presence^of a'^-^^'.-r; 

quaternary ammonium salt surfactant and water, a cyclic diorganopolystlpxane and an oigaixxfiaDcoxysilarte 

having an aminoalkyl group and at least one hydroxy!, hydroxyalkyl, oxyalkylene, and polyoxyalky1ene ; 
25 group, according to the process described, for example, in Japanese Uid-Open Patent Application No. 56- ■* ^ 

38609/1381. A ''JT/'V^'^ 

When the modified silicone polymer compound is used in the form of an aqueous emulsion, the am6m '0^^f* 

of modified silicone polymer compounds in the emulsion is usually 20 to 60% by weight and preferably 30 , ; ~ 

to 50 % by weight 

so Examples of commercialty available modified silicone polymer emulsions ; 

this invention are SM8702C (Tradename, product of Toray Silicone Co.) and DC929 (Tradename, product of ' 



to'60% by weight and preferably 30 

jlsions which can be suitably used in ^ 5 4^. |i^ 



Dow Corning Co.). 



-vat--'- 



Compound (b) is used in an amount of 0.005-5% by weight and preferably 0.01-2% by weight in the : A/ 5 ^ 
composition of the present invention. When component (b) is in the form of an aqueous emulsion, the > .>.^ ^%.<J& 
amount of the aqueous emulsion incorporated into the composition of the present invention Is 0.01-8% by . ^ '^^jf 
weight, and preferably 0.05-3% by weight . . .. ^i^i 

Suitable pyridinethione salts (c) for use in the present composition include polyvalent metal salts of the . * 

pyridinethtone represented by formula (9) - -\ . - tJ . ,„ „ :rfS * 




M 



(9) 



where M represents a polyvalent metal atom, and x denotes the valence of M. Suitable poryyaJent metals 
include magnesium, barium, strontium, zinc, cadmium, tin and zirconium, and preferably ztnc. ;^*" - 

Component (c) is used in an amount of 0.1 to 5% by weight preferably 0.5 to ^.by.weic^Jf/trW^]^™ 
amount of component (c) is less than 0.1% by weight the antidandruff effect is not achieved. Jtower^tho^ 
antidandruff effect does not increase even if the amount of component .(c) is more than 5% by weight ^ \ : 

Besides the three essential components, various components commc^krw 
composition can be formulated to the extent that the effects of the present ^Tvo^o^are' b?? ^ti^f^S^V i ^ 
affected. Such optional components include, for example, a suspension ^erA^^g^^l&nej^^^^' 
~tearate, ethyleneglycol monostearate: a dissolving agent ~ 
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agent, e.g. ethanol, inorganic salt higher alcohol, hydroxymethyl cellutese. hydroxyethyl cellulose, hydrox- 
ypropyi cellulose, methyl cellulose; conditioning agents. e.g. cationic polymers; perfumes, coloring agents, 
UV absorbers, antioxidants, antiseptics, and pH adjustment agents. 

The shampoo composition of the present invention can be prepared in liquid, paste or any other forms. 
5 according to conventional methods by using components (a), (b) and (c). 

The composition gives exceptionally good feeling without creakiness during washing and rinsing and 
softly finished smooth hair after drying as well as even better hair-setup performance, and furthermore, 
exhibits a high antidandnrff effect - . 

to EXAMPLES .■ ...,:/*;>-.* / \ I ■• 

The feeling of creakiness. passage of fingers through the hair, hair-setup performance, and antidarxiruff 
effect were evaluated as follows. - «~ 7~ 



25 



35 



40 



45 



55 



is Creakiness 



.-Kr 



In the evaluation, 1g of sample composition was applied to a bundle of h^'(weight 20g. length; 15cm) J^^f0^^^:_ 
of a healthy Japanese woman. Feeling to the touch was determined after^me'sh^pba was foamed f^^&^^^^^' 

minute and rinsed for 30 seconds. Creakiness of the hair was evaluated h- e ™~* - — n -*- ° Vm " - ' ^ 

20 the following standards. 



<Evaluation Standard> 




Creakiness: 

A: Hair gives no creaky feeling at all. 
B: Hair gives only slight creaky feeling, 
C: Hair gives rather strong creaky feeling. 



30 Hair-setup performance and passage of fingers through the hair 

In the evaluation. 1 g of sample composition was applied to a bundle of hair (weight-20g, teng^l to)^^gy^^^- 
of a healthy Japanese woman. Feeling to the touch was determined after the shampoo was foamed 6f J ' ~7 
minute, rinsed for 30 seconds, then dried with a towel and further dried' with a hot air dryer. Haif-^h^^^^^^ 
performance and passage of fingers through the hair were evaluated by 5 expert panelists according to the '~-.; r "4^>rT^ 
following standards. - - - - - - ^ 

< Evaluation standard of Hair-setup performance 



A: Hair is naturally set up, 

B: Set-up is not always complete. 

C: Set-up is incomplete with many hair wisp or strands. 

< Evaluation standard of passage of fingers through the hak> 

A: Hair gives no creaky feeling, fingers pass through very easily, _ 

B: Hair gives only slight creaky feeling, fingers pass through easily^ 

C: Hair gives strong creaky feeling, fingers do not pass through i 



so Antidandruff effect 





Five males age 20 to 30 having dandruff were selected as testees. They cbuld~not ^B?^"j^^J 
druff hair by using a conventional shampoo. ' -\ * Afe .-^^^^^^^S 



r- ti^xw; 



dandruff nair uy using a wnvwiumiai wmm i >|aw. - ' -* S v..* . V." : •' > ^.F f ~-'*i&Tfj&S2^~'* : ' 

The antidandruff effect was evaluated as follows. The testees* hair was washed' once a day i^*fO0^ 
weeks using a conventional shampoo containing 20% by weight of laiiryl sulfate triethanotamine satt^aTO^^;; 
the appearance of dandruff was then observed by the naked eye as the control [data- . -T^'rMjm j^^^-^' 
washed once a day for a month using the shampoo composition of the presem^iivefifibn^ The appearance^ 
of dandruff after a month was observed by the naked eye. * " : ' " v ' r f ^l?^^ ^-fl^'s" 
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Comparing the appearance of dandruff of the control period with that of this invention, the antidandruff 
effect was evaluated by the following evaluation standard. 

< Evaluation standard of Antidandruff effect> 

5 

A: High antidandruff effect quantity of dandruff was less than 25% of the control period. 
B: Medium antidandruff effect quantity of dandruff was between 25 and 50% of the control period. 
C: Low antidandruff effect quantity of dandruff was between 50 and 75% of the control period. 
O: No antidandruff effect quantity of dandruff was between 75 and 100% of the control period. 

10 ■ ."""-*- 

Example 1 - 

Shampoo compositions were prepared according to the formulations fisted in Table 1. Each composition . 
was tested in terms of its feeling (sensory evaluation) during washing, rinsing, after drying, and its 
is antidandruff effect ' ■.. - V. 

Obviously, numerous modifications and variations of the present' invention are possible in light of the 
above teachings, rt is therefore to be understood that within the scope of the appended claims, the invention - v_- , 
may be practiced otherwise than as specifically described herein. / * 



d&TS 







TO 



20 



25 



30 



35 



40 



45 



50 



55 



X3 



EP 0 497 163 A1 



1 


t 


* 


• 

1- 


JC 
V 

>. 

Is 


il 

OH* 


ii 


>• * 

— M 


s: 


a 


?i 

m e 





s 

§ 

I 

u 
c 



u 

ii 



T 8 



5 



o 

1 

s. 
5 



2 
5 




i 



Claims 

1. A shampoo composition comprising: 



. -"1 



(a) a surface active agent selected from the group consisting of anionic surfactants, amphoteric - r^ 
surfactants, and nonionic surfactants, ^. 

(b) a modified silicone polymer containing in a molecule thereof at least one aminoalkyl group and at 
least one group selected from the group consisting of hydroxyl, hydroxy alkyl, oxyalkylene, and 
polyoxyalkylene groups, and * : . " .« v ; ; *?<ffi#**<l 

(c) a pyridinethione salt \ '..'."..*■'- i :'/., V 

2. The shampoo composition according claim 1 . wherein said surface active agent is present in an amount . 
of 5-30% by weight . - - . \'- ."" ; ' - ^ - ^^^^ 




, ^y^r^ 
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a The shampoo composition according ciaim 1 . wherein said surface active agent is present in an amount 
of 10-20% by weight 

4. The shampoo composition according claim 1, wherein said silicone polymer is present in an amount of 
$ 0.005-5% by weight 

«j * 

5. The shampoo composition according ciaim 1, wherein said silicone polymer is present in an amount of ,-' 
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